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BUMPER SYSTEM FOR MOTOR VEHICLES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to bumperS for 

motor Vehicles and, more specifically, to a bumper System 
for a motor vehicle. 

2. Description of the Related Art 
It is known to provide a bumper System for a front end or 

rear end of a motor vehicle. For a front end of the motor 
vehicle, the bumper System typically includes a bumper 
beam extending transversely and Secured to a forward end of 
a pair of front rails, which extend longitudinally and are 
Spaced transversely. The bumper System also includes an 
energy absorber extending transversely and Secured to the 
bumper beam. The bumper System may include a fascia 
disposed over and covering the energy absorber. 

It is also known that the bumper System protects a body 
of the motor vehicle from low speed impact with an object 
through elastic or Semi-plastic deformation of the energy 
absorber. It is further known that the bumper system is an 
absorber for high-Speed impact with an object through major 
plastic deformation of the bumper beam. 

Although the above bumper system has worked well, it 
Suffers from the disadvantage that the bumper beam has a 
constant cross-section which is either too weak to resist low 
Speed impact at a center thereof or makes it too strong to 
absorb impact energy before the Supporting vehicle rails 
collapse under the motor vehicle. Therefore, there is a need 
in the art to provide a bumper beam which will better 
balance both low Speed impact protection and high Speed 
energy absorption for a bumper System of a motor vehicle. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is a bumper System for 
a motor vehicle. The bumper System includes an energy 
absorber and a bumper beam interconnecting the energy 
absorber and Vehicle Structure and having a general B shape 
to absorb energy during an impact with an object by the 
bumper System. 

One advantage of the present invention is that a new 
bumper System is provided for a motor Vehicle. Another 
advantage of the present invention is that the bumper System 
includes a bumper beam made from a manufacturing proceSS 
Such as a roll formed process or an extrusion process with a 
generally “B” shaped cross-section which balances both 
low-speed impact and high-Speed impact of the motor 
vehicle. Yet another advantage of the present invention is 
that the bumper System has an energy absorber to absorb the 
high-Speed impact with an object and to protect the vehicle 
body from low-speed impact with an object. Still another 
advantage of the present invention is that the bumper System 
has a “B” shaped bumper beam to Serve as an impact 
initiator to improve high-Speed impact energy absorption 
efficiency. A further advantage of the present invention is 
that the bumper assembly has an inclined “B” bumper with 
Specific geometry to provided uniform high-Speed impact 
energy absorption. Yet a further advantage of the present 
invention is that the bumper System has a bumper beam that 
allows Sequential collapse of inner walls to the collapse of 
upper/lower walls by partially Supported rails of the motor 
vehicle. 

Other features and advantages of the present invention 
will be readily appreciated, as the same becomes better 
understood, after reading the Subsequent description when 
considered in connection with the accompanying drawings. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a bumper System, accord 
ing to the present invention, illustrated in operational rela 
tionship with a motor vehicle. 

FIG. 2 is a perspective view of the bumper system of FIG. 
1. 

FIG. 3 is a sectional view taken along line 3-3 of FIG. 
1. 

FIG. 4 is a plan view of the bumper system of FIG. 
FIG. 5 is a partial perspective view of a bumper beam of 

the bumper system of FIG. 1. 
FIG. 6 is a fragmentary elevational view of the bumper 

System of FIG. 1 illustrating a first Stage of a low-speed 
impact. 

FIG. 7 is a view similar to FIG. 6 illustrating a second 
Stage of a high-speed impact. 

FIG. 8 is a view similar to FIG. 6 illustrating a further 
deformed Second Stage of a high-speed impact. 

FIG. 9 is a graph of load versus position for the bumper 
system of FIG. 1. 

FIG. 10 is a fragmentary elevational view of another 
embodiment, according to the present invention, of the 
bumper beam of FIG. 3. 

FIG. 11 is a view similar to FIG. 10 illustrating a 
deformed Stage. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 
Referring to the drawings and in particular FIG. 1, one 

embodiment of a bumper System 10, according to the present 
invention, is illustrated in operational relationship with a 
motor vehicle 12. The bumper system 10 is disposed at a 
front or forward end of the motor vehicle 12. It should be 
appreciated that the bumper System 10 may be disposed at 
a rear or rearward end of the motor vehicle 12. It should also 
be appreciated that, except for the bumper System 10, the 
motor Vehicle 12 is conventional and known in the art. 
As illustrated in FIGS. 2 through 5, the bumper system 10 

includes a bumper beam, generally indicated at 16. The 
bumper beam 16 extends laterally and is Secured to a 
forward end 17 of a pair of front rails 18 by suitable means 
Such as welding or mechanical fastening. The bumper beam 
16 is a hollow member having a general “B” cross-sectional 
shape. The bumper beam 16 has a front or impact wall 20 
extending generally vertically and laterally. The bumper 
beam 16 also has an upper or top wall 22 and a lower or 
bottom wall 24 inclined from the impact wall 20 and 
extending laterally. The bumper beam 16 has a curved or 
arcuate forward corner wall 26 interconnecting the impact 
wall 20 and the upper and lower walls 22 and 24. The 
bumper beam 16 also has a rear or Supporting wall 28 
extending generally vertically and laterally from the upper 
and lower walls 22 and 24. The bumper beam 16 has a 
curved or arcuate rear corner wall 30 interconnecting the 
Supporting wall 28 and the upper and lower walls 22 and 24. 
It should be appreciated that the impact wall 20 has a height 
greater than the Supporting wall 28. 
The bumper beam 16 also has a plurality of, preferably 

two generally horizontal interior walls 32 extending laterally 
and longitudinally forward toward the impact wall 20. The 
bumper beam 16 has a curved or arcuate inner corner wall 
34 interconnecting the interior walls 32 and Supporting wall 
28. The bumper beam 16 has an inclined transition wall 36 
extending laterally and longitudinally forward from the 
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interior walls 32 and toward a center of the impact wall 20 
and a curved or arcuate projection wall 38 interconnecting 
the ends of the transition walls 36. The impact wall 20 is 
formed as two portions with each portion extending from the 
front corner walls 26 and spaced vertically from each other 
to form a gap 40 therebetween. The projection wall 38 is 
Secured to the upper and lower portions of the impact wall 
20 by Suitable means Such as welding or mechanical fas 
tening to increase a Stability of the bumper beam 16 against 
a “match boxing behavior. The upper and lower portions of 
the impact wall 20 have a plurality of apertures 42 extending 
therethrough and Spaced laterally for a function to be 
described. 

As illustrated in FIG. 3, a top wall of the rail 18 is located 
between the upper wall 22 and the top interior wall 32 of the 
bumper beam 16 and a lower wall of the rail 18 is located 
between the lower wall 24 and the lower interior wall 32 of 
the bumper beam 16 in a Symmetrical manner. As a result, 
the stiffness of the rail 18 causes the two interior walls 32 to 
collapse prior to the upper and lower walls 22 and 24 
collapse. It should be appreciated that this overlapping 
collapse assures a uniform energy absorption characteristic 
in high-Speed impacts. It should also be appreciated that the 
walls 22, 24, and 32 may have a plurality of apertures (not 
shown) extending therethrough to achieve a desired crush 
stiffness of the bumper beam 16. 
As illustrated in FIG. 5, the bumper beam 16 has ends 43 

that may go through an end forming process by mechani 
cally collapsing the end portion of the bumper beam 16 in 
order to reduce bumper corner depth. It should be appreci 
ated that the “B” shape of the end portion is collapsed to a 
general “V” shape. 
The bumper beam 16 is made of a relatively rigid material 

Such as metal. The bumper beam 16 is integral, unitary, and 
formed as one-piece by manufacturing processes Such as roll 
forming which a conventional process known in the art. It 
should also be appreciated that other manufacturing pro 
ceSSes Such as extruding and Stamping may be used to form 
the bumper beam 16. It should also be appreciated that the 
bumper beam 16 may be attached to a rearward end (not 
shown) of a pair of rear rails (not shown) of the motor 
vehicle 12 by Suitable means Such as welding. 

The bumper system 10 includes an energy absorber or 
bumper 44. The energy absorber 44 extends laterally and is 
secured to the bumper beam 16. The energy absorber 44 has 
a plurality of projections 46 extending rearward therefrom 
and through the apertures 42 in the impact wall 20. The 
energy absorber 44 is a Solid member having a generally 
trapezoidal shape with rear upper and lower lips 48 and 50 
extending rearward. The upper and lower lips 48 and 50 
have a generally arcuate or curved shape to extend over the 
front corner walls 26 of the bumper beam 16. The energy 
absorber 44 is made of a relatively deformable material such 
as foam. The bumper beam 16 may have a horizontal Sweep 
to reduce the depth of the deformable material of the energy 
absorber 44. It should be appreciated that the apertures 42 in 
the impact wall 20 allows the energy absorber 44 to have 
local penetration in order to avoid exceSS compacting of the 
deformable material during a high-speed impact with an 
object (not shown). 

The bumper system 10 further includes a fascia 51 
extending laterally and vertically to cover the energy 
absorber 44. The fascia 51 is secured to vehicle structure 
(not shown) by Suitable means Such as fasteners (not 
shown). The fascia 51 is made of a relatively rigid material 
Such as plastic. It should be appreciated that the fascia 51 is 
conventional and known in the art. 
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4 
In operation, the bumper System 10 has a first Stage or 

mode as illustrated in FIGS. 3 and 6. In the first mode at low 
Speeds (i.e., less than or equal to approximately ten miles per 
hour), the bumper System 10 impacts an object Such as a wall 
52. The energy absorber 44 is deformed and absorbs the 
energy of the impact without deforming the bumper beam 
16. In this case, the energy absorber 44 is compressed 
longitudinally and expands vertically to absorb the impact 
energy and the slower impact speed will not have a tendency 
to deform or collapse the bumper beam 16. 

Referring to FIGS. 7 and 8, the bumper system 10 has a 
Second Stage or mode as illustrated. In the Second mode at 
high speeds (i.e., greater than approximately ten miles per 
hour), the bumper System 10 impacts an object Such as the 
wall 52. The two interior walls 32 initiate first stage plastic 
hinge points around the corner walls 34 to deform the walls 
32 partially due to its geometry and partially due to the 
partial Supporting of the vehicle Structure Such as the rail 18. 
The deformable material of the energy absorber 44 will be 
locally extruded into the hollow interior of the bumper beam 
16 through the apertures 42 in the impact wall 20. The upper 
and lower walls 22 and 24 initiate Second Stage plastic hinge 
points around the corner walls 26 to deform the upper and 
lower walls 22 and 24 of the bumper beam 16. The bumper 
beam 16 will finally go into its compact Stage by total 
deformation of all generally horizontal walls 22, 24, and 32. 
A graph 54 of load in Newtons (N) versus position in 
millimeters (mm) is shown for a static force deflection of the 
bumper system 10 as illustrated in FIG. 9. 

Referring to FIGS. 10 and 11, another embodiment 116, 
according to the present invention, of the bumper beam 16 
for the bumper system 10 is shown. Like parts of the bumper 
beam 16 have like reference numerals increased by one 
hundred (100). In this embodiment illustrated in FIG. 10, the 
bumper beam 116 is integral, unitary, and formed as a 
one-piece extrusion by an extruding process, which is con 
ventional and known in the art. The bumper beam 116 has 
a solid impact wall 120, tapered upper and lower walls 122 
and 124, respectively, and a Supporting wall 128 to form a 
box-like cross-section. The bumper beam 116 also has the 
interior walls 132 extending from the supporting wall 128 
and the inclined transition walls 136 extending from the 
interior walls 132 to the impact wall 120 to form a triple 
chamber closed Section. The operation of the bumper beam 
116 is similar to the bumper beam 16. It should be appre 
ciated that the interior walls 132 contain bends opposing one 
another at the juncture with the inclined transition walls 136 
as to form crush initiators to contribute towards uniform 
crushing of the cross-section under constant load as illus 
trated in FIG. 11. 

Accordingly, the bumper system 10 has a general “B” 
shaped bumper beam 16,116 to improve bumper high-speed 
impact energy absorption efficiency. The bumper System 10 
has a bumper beam 16,116 that is roll formed or extruded. 
The bumper system 10 balances both low-speed protection 
of the vehicle body and high-Speed impact energy absorp 
tion. 

The present invention has been described in an illustrative 
manner. It is to be understood that the terminology, which 
has been used, is intended to be in the nature of words of 
description rather than of limitation. 
Many modifications and variations of the present inven 

tion are possible in light of the above teachings. Therefore, 
within the Scope of the appended claims, the present inven 
tion may be practiced other than as Specifically described. 
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What is claimed is: 
1. A bumper System comprising: 
an energy absorber; 
a bumper beam interconnecting Said energy absorber and 

at least one rail of a motor Vehicle and having a general 
B shape to absorb energy during an impact with an 
object by Said bumper System; 

Said bumper beam having has an impact wall extending 
Vertically and laterally, an upper wall and a lower wall 
Spaced vertically and extending longitudinally from 
Said impact wall, a Supporting wall Spaced longitudi 
nally from Said impact wall and connected to Said upper 
wall and Said lower wall, and a plurality of interior 
walls Spaced vertically and extending laterally and 
longitudinally from Said Supporting wall toward Said 
impact wall; and 

wherein Said upper wall and Said lower wall are angled 
toward each other. 

2. A bumper System as Set forth in claim 1 wherein Said 
bumper beam is either one of roll formed and extruded into 
Said B shape. 

3. A bumper System comprising: 
an energy absorber; 
a bumper beam interconnecting Said energy absorber and 

at least one rail of a motor Vehicle and having a general 
B shape to absorb energy during an impact with an 
object by Said bumper System; 

Said bumper beam having an impact wall extending 
Vertically and laterally, an upper wall and a lower wall 
Spaced vertically and extending longitudinally from 
Said impact Wall, a Supporting Wall Spaced longitudi 
nally from Said impact wall and connected to Said upper 
wall and Said lower wall, and a plurality of interior 
walls Spaced vertically and extending laterally and 
longitudinally from Said Supporting wall toward Said 
impact wall Such that a top wall of the at least one rail 
is located between Said upper wall and a top one of Said 
interior walls and a bottom wall of the at least one rail 
is located between said lower wall and a lower one of 
Said interior walls, and 

wherein Said upper wall and Said lower wall are angled 
toward each other. 

4. A bumper System for a motor Vehicle comprising: 
an energy absorber; 
a bumper beam interconnecting Said energy absorber and 

vehicle Structure and having a general B shape to 
absorb energy during an impact with an object by Said 
bumper System; 

Said bumper beam having an impact wall extending 
Vertically and laterally, a Supporting wall spaced lon 
gitudinally from Said impact wall and connected to Said 
upper wall and Said lower wall, and a plurality of 
interior walls Spaced vertically and extending laterally 
and longitudinally from Said Supporting wall toward 
Said impact wall; and 

wherein Said bumper beam has a transition wall extending 
from Said interior walls toward a center of Said impact 
wall. 

5. A bumper system as set forth in claim 4 wherein said 
bumper beam has a projection wall being arcuate in shape 
and interconnecting Said transition wall. 

6. A bumper system as set forth in claim 5 wherein said 
projection wall is Secured to Said impact wall by either one 
of welds or mechanical fasteners. 
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6 
7. A bumper System comprising: 
an energy absorber; 
a bumper beam interconnecting Said energy absorber and 

at least one rail of a motor Vehicle and having a general 
B shape to absorb energy during an impact with an 
object by Said bumper System; 

Said bumper beam having an impact wall extending 
Vertically and laterally, an upper wall and a lower wall 
Spaced vertically and extending longitudinally from 
Said impact wall, a Supporting wall Spaced longitudi 
nally from Said impact wall and connected to Said upper 
wall and Said lower wall, and a plurality of interior 
walls Spaced vertically and extending laterally and 
longitudinally from Said Supporting wall toward Said 
impact wall Such that a top wall of the at least one rail 
is located between Said upper wall and a top one of Said 
interior walls and a bottom wall of the at least one rail 
is located between said lower wall and a lower one of 
Said interior walls, and 

wherein Said impact wall has a plurality of apertures 
extending therethrough and Said energy absorber has a 
plurality of projections, Said projections extending 
through Said apertures. 

8. A bumper system as set forth in claim 1 wherein said 
bumper beam is made of a metal material. 

9. A bumper system as set forth in claim 1 wherein said 
bumper beam is integral, unitary, and formed as one-piece. 

10. A bumper system as set forth in claim 1 wherein said 
energy absorber is made of a deformable material. 

11. A bumper System comprising: 
an energy absorber; and 
a bumper beam interconnecting Said energy absorber and 

at least one rail of a motor vehicle and having an impact 
wall extending vertically and laterally and a declined 
upper wall and an inclined lower wall spaced vertically 
and extending longitudinally from Said impact wall, a 
Supporting wall Spaced longitudinally from Said impact 
wall and connected to Said upper wall and Said lower 
wall, and a plurality of interior walls Spaced vertically 
and extending laterally and longitudinally from Said 
Supporting wall toward Said impact wall to form a 
general B shape to absorb energy during an impact with 
an object by Said bumper System Such that a top wall of 
the at least one rail is located between Said upper wall 
and a top one of Said interior walls and a bottom wall 
of the at least one rail is located between Said lower 
wall and a lower one of Said interior walls. 

12. A bumper System for a motor vehicle comprising: 
an energy absorber; and 
a bumper beam interconnecting Said energy absorber and 

Vehicle Structure and having an impact wall extending 
Vertically and laterally and a declined upper wall and an 
inclined lower wall spaced vertically and extending 
longitudinally from Said impact wall to form a general 
B shape to absorb energy during an impact with an 
object by Said bumper System; 

Said bumper beam having a Supporting wall Spaced lon 
gitudinally from Said impact wall and connected to Said 
upper wall and Said lower wall and a plurality of 
interior walls Spaced vertically and extending laterally 
and longitudinally from Said Supporting wall toward 
Said impact wall; 

wherein Said bumper beam has a transition wall extending 
from Said interior walls toward a center of Said impact 
wall and a projection wall being arcuate in shape and 
interconnecting Said transition wall. 
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13. A bumper system as set forth in claim 11 wherein said 
impact wall has a plurality of apertures extending there 
through and Said energy absorber has a plurality of 
projections, Said projections extending through said aper 
tureS. 

14. A bumper System for a motor vehicle comprising: 
an energy absorber; 
a bumper beam interconnecting Said energy absorber and 

vehicle Structure and comprising an impact wall 
extending vertically and laterally, a declined upper wall 
and an inclined lower wall Spaced vertically and 
extending longitudinally from Said impact wall, a Sup 
porting wall Spaced longitudinally from Said impact 

8 
wall and connected to Said upper wall and Said lower 
wall, a plurality of interior walls Spaced vertically and 
extending laterally and longitudinally from Said Sup 
porting wall toward Said impact wall and a transition 
wall extending from Said interior walls toward a center 
of Said impact wall to form a general B shape, and 

Said impact wall having a plurality of apertures extending 
therethrough and Said bumper having a plurality of 
projections, Said projections extending through Said 
apertures. 


